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(57)Abstract: 

PURPOSE: To reinforce a honeycomb structure, to improve the 
peeling resistance of a shell layer for the reinforcement, to 
improve the resistance to heat and thermal shock, to facilitate 
the production and to ameliorate the practicality. 
CONSTITUTION: Many cells 6 are surrounded by a partition 

wall 4 extending in the axial direction and separated from one > 4 ^ 

another, the cell positioned on the outermost side of the 4 £ 

periphery is not provided with the partition wall between itself ^^^^j^^fe^^^^,. 
and the outside, and a recessed groove 12 opened to the , ^f^^jA E2j J2d p£2 poll/ 

outside and extending in the axial direction is formed in a *~ ^□D ULJ UULJUL 

ceramic honeycomb main body 14. At least the recessed lUmM^M] 
grooves 12 at the periphery of the main body 14 are filled with a 6 $ 

coat material to form an outer shell layer 1 6 constituting the 
outer surface. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . . 

[Claim 1] What is located in the maximum outside of the periphery section among the eels ot a large 
number which are prolonged in shaft orientations, and which were surrounded by the septum and divided 
mutually by not having a septum between the exteriors The ceramic honeycomb structure object equipped 
with the ceramic honeycomb body which forms the concave which carries out opening outside and is 
prolonged in shaft orientations, and the outer shell layer of the periphery section of this ceramic honeycomb 
body which is filled up with a concave at least and forms an outside surface. 

[Claim 2] The ceramic honeycomb structure object according to claim 1 with which this cordiente exists m 
this outer shell layer in the shape of a particle while having the main crystal phase which said outer shell 
layer becomes from cordierite. 

[Claim 3] The ceramic honeycomb structure object according to claim 1 with which said outer shell layer 
consists of a cordierite particle and/or ceramic fiber, and an amorphous oxide matrix that exists among them. 

[Claim 4] The ceramic honeycomb structure object according to claim 3 said whose amorphous oxide 
matrix is a matrix formed with colloidal silica or a colloidal alumina. 

[Claim 5] AISO static reinforcement is 3 kg/cm2. Ceramic honeycomb structure object according to claim 2 
700 degrees C or more and whose generating temperature of a crack thermal shock resistance is 800 degrees 
C or more above. 

[Claim 6] The ceramic honeycomb structure object according to claim 3 with which said ceramic liber 
consists of an amorphous mullite or amorphous silica alumina. 

[Claim 7] What is located in the maximum outside of the periphery section among the eels of a large 
number which are prolonged in shaft orientations, and which were surrounded by the septum and divided 
mutually by not having a septum between the exteriors The process for which the ceramic honeycomb body 
which forms the concave which carries out opening outside and is prolonged in shaft orientations is 
prepared, The process for which the coat material which contains a cordierite particle and/or ceramic fiber, 
and a colloid oxide as a principal component is prepared, Apply this coat material to the peripheral face of 
said ceramic honeycomb body, and it is filled up with the concave which exists in the peripheral face of this 
ceramic honeycomb body. The manufacturing method of the ceramic honeycomb structure object 
characterized by including the process which forms the outer shell layer of predetermined thickness, and the 
process which makes the outer shell layer formed in the peripheral face of this ceramic honeycomb body dry 
or calcinate, and makes this ceramic honeycomb object fix this outer shell layer. 

[Claim 8] The manufacturing method of the ceramic honeycomb structure object according to claim 7 said 
colloid oxide is colloidal silica or a colloidal alumina, and is made to blend at a rate of 3 - 35 weight section 
by solid content conversion to the 100 weight sections of said cordierite particle and/or ceramic fiber. 
[Claim 9] Coat material for forming the outer shell layer of a ceramic honeycomb structure object which 
contains a cordierite particle and/or ceramic fiber, and a colloid oxide as a principal component. 
[Claim 10] Coat material according to claim 9 said colloid oxide is colloidal silica or a colloidal alumina, 
and is made to blend at a rate of 3 - 35 weight section by solid content conversion to the 100 weight sections 
of said cordierite particle and/or ceramic fiber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to a ceramic honeycomb structure object and its 
manufacturing method list at the coat material for it, reinforces a ceramic honeycomb structure object 
effectively, and makes the manufacture easy, and relates to the technique of acquiring the practicality in 
slight height advantageously. 

[Background of the Invention] In recent years, strengthening of automobile exhaust regulation is considered 
in relation to the air pollution control. And although the catalytic converter which makes support the 
ceramic honeycomb structure object which has the through tube ( eel ) of a large number surround by the 
septum formed in one of extrusion molding is use for the emission gas purification of current and an 
automobile , examination of improvement in the so-called warm up property which raises the catalytic 
activity from the early stages of a start up is perform by make it easy to make small the heat capacity of this 
honeycomb structure object , and to get warm as a policy which raises the purification effectiveness further . 

[0003] And the cure whose thing (reduction in bulk density) for which it is made light it is required, 
therefore make it thin, the thickness, i.e., the honeycomb rib thickness, of a septum of a eel, or makes 
porosity high will be taken, without changing the geometric surface area of a honeycomb structure object, m 
order to make small the heat capacity of such a ceramic honeycomb structure object. Moreover, in an 
automobile, although there is an increment in catalyst area, i.e., adoption of the cure to which the volume of 
a honeycomb structure object is made to increase, as an approach with easy No. 1 of raising purification 
effectiveness, if modification of loading area is difficult and a honeycomb structure object is connected with 
a serial for the increment in the catalyst volume, an exhaust back pressure becomes large and is inherent in 
problems, such as leading to the fall of engine power. For this reason, there is no rise of such an exhaust 
back pressure, in order to make catalyst area increase, rib thickness which divides the eel of a honeycomb 
structure object mutually is made thin, the hole density of a honeycomb structure object is raised, and it is 
considered to be the good plan which raises purification effectiveness to make the honeycomb catalyst 
volume increase. 

[0004] The three way component catalyst processing which particulate discharge was also made into the 
problem besides the same problem of discharge of NOx, CO, and HC as the usual gasoline engine vehicle, 
on the other hand, performed purification with a particle removal filter (DPF) to the particulate in the 
emission gas purification of a diesel-power-plant vehicle, and used the honeycomb structure object for NOx 
is considered. It **, and from the place whose object cars of a diesel-power-plant vehicle are a motor coach, 
a truck, etc., displacement is large, since exhaust gas concentration is also deep, the large-scale honeycomb 
structure object is needed for performing purification actuation like ****, and the large-sized thing to which 
an outer diameter amounts also to 300mm is needed. 

[0005] By the way, the fall of the mechanical strength of a honeycomb structure object is a thing, therefore 
each direction of the formation of a thin wall of the honeycomb septum in a honeycomb structure object 
confirmed for the cure against exhaust gas toughening of regulations like the above and the reduction in 
bulk density by the increment in porosity is making various kinds of problems cause in a honeycomb 
structure object. The formation of a thin wall of a honeycomb septum is very difficult on industrial 
engineering, and the extrusion rate balance of clay water mixture changes with extrusion parts of the dice for 
extrusion molding on the occasion of the extrusion molding. For example, to eye others The piece (crack) of 
a eel **** defect or an outer wall arises into a periphery part, or since [ of the honeycomb structure object 
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(generation form) acquired ] the reinforcement of the extrusion generation type article is low, crushing and 
deformation of a eel by self- weight are mainly caused, and the problem to which dimensional accuracy 
worsens is inherent. Moreover, since a mechanical strength is weak and it is easy to be destroyed in the first 
stage applied to each application of a honeycomb structure object as compared with other parts, in order for 
the eel defective part which exists in such a honeycomb structure object to secure the reinforcement of a thin 
wall-ized honeycomb structure object, it is necessary to remove such a eel defect. And without being 
constituted by the normal eel and generating a crack etc., if it puts in another way, also in the structure 
which a thin wall-ized honeycomb structure object does not include for eel ****** with such a weak 
mechanical strength where the outer wall was fabricated in one, AISO static reinforcement (periphery 
grasping reinforcement) does not fill reinforcement required in the case of canning of such the structure, but 
a certain periphery reinforcement is needed. 

[0006] Moreover, when enlarging this honeycomb structure object and obtaining large-sized support and 
DPF, it also sets. If the appearance is set to about 300mm, it will become difficult to fabricate a uniform 
outer wall in one. Moreover, the generated type article of a honeycomb structure object The shape retaining 
property falls, and crushing and deformation are caused with a self-weight, therefore dimensional accuracy 
is bad, and the part where mechanical strength is low is made to generate further from the place where 
reinforcement is very weak by the periphery section. 

[0007] the purpose of reinforcement of the bottom of this situation, and a honeycomb structure object 
with, it is shown clearly that it is shown clearly with the ingredient which comes to mix a silicic acid 
zirconium to a specific silicate that the periphery section of a honeycomb structure object is covered, and 
water-repellent periphery reinforcement refractories are prepared in the peripheral face of a honeycomb 
structure object at JP,50-48858,U, and the approach of applying a cover coat to a peripheral-wall front face 
is clarified further at JP,51-44713,B at JP,53-133860,U. On the other hand, by fill up the passage near the 
periphery section of honeycomb support with a predetermined ceramic ingredient in JP,56- 129042, A also in 
an applicant for this patent, the structure which raise the reinforcement of the periphery section be proposed, 
and the enveloping layer with which a difference with the dimension make into the dressed size and purpose 
at the peripheral wall of a honeycomb structure object be compensate in JP,63-144836,U be prepared, and 
the structure which be made to perform the reinforcement be proposed. 

[0008] However, the processing technique over the periphery section of the honeycomb structure object of 
these former As for neither, the reinforcement effectiveness is enough, or thermal resistance is bad, and are 
inherent in the problem of generating exfoliation and the crack of an enveloping layer. Further All of the 
reinforcement demanded as honeycomb catalyst support for automobile exhaust purification, thermal 
resistance, a heat-resistant impact property, and dependability are not satisfied. 
[0009] 

[Problem(s) to be Solved] The place which this invention makes this situation a background, succeeds m it 
in here, and is made into the technical problem is to raise the practicality remarkably, making the peeling 
resistance of an outer shell layer established for the reinforcement improve, and improving thermal 
resistance and thermal shock resistance, and using manufacture of still such a honeycomb structure object as 
easy while aiming at effective reinforcement of a honeycomb structure object. 
[0010] 

[Means for Solution] What is located in the maximum outside of the periphery section among the eels of a 
large number which were surrounded by the septum and divided mutually prolonged in shaft orientations for 
this technical-problem solution this invention and by not having a septum between the exteriors Carry out 
opening outside and let the ceramic honeycomb structure object equipped with the ceramic honeycomb body 
which forms the concave prolonged in shaft orientations, and the outer shell layer of the periphery section of 
this ceramic honeycomb body which is filled up with a concave at least and forms an outside surface be the 



[001 1] In addition, in this ceramic honeycomb structure object, the outer shell layer has advantageously the 
main crystal layer which consists of cordierite, and such cordierite exists in an outer shell layer in the shape 
of a particle. Moreover, this outer shell layer consists of a cordierite particle and/or ceramic fiber, and an 
amorphous oxide matrix that exists among them advantageously. And the amorphous oxide matrix which 
constitutes an outer shell layer is a matrix formed with colloidal silica or a colloidal alumina 
advantageously. Furthermore, as ceramic fiber, what consists of an amorphous mullite or amorphous silica 
alumina advantageously will be used. And for such a ceramic honeycomb structure object of a 
configuration, generally, the AISO static reinforcement is 3 kg/cm2. It is formed so that it may have the 
property that it is above, and the thermal shock resistance is 700 degrees C or more, and the generating 



summary. 
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temperature of a crack is 800 degrees C or more further. 

[0012] Moreover, this invention that the ceramic honeycomb structure object which has the writing **** 
description should be manufactured (a) what is located in the maximum outside of the periphery section 
among the eels of a large number which are prolonged in shaft orientations, and which were surrounded by 
the septum and divided mutually by not having a septum between the exteriors The process for which the 
ceramic honeycomb body which forms the concave which carries out opening outside and is prolonged in 
shaft orientations is prepared, (b) A cordierite particle and/or ceramic fiber, and the process for which the 
coat material which contains a colloid oxide as a principal component is prepared, (c) Apply this coat 
material to the peripheral face of said ceramic honeycomb body, and it is filled up with the concave which 
exists in the peripheral face of this ceramic honeycomb body. The technique characterized by including the 
process which forms the outer shell layer of predetermined thickness, and the process which makes the outer 
shell layer formed in the peripheral face of (d) this ceramic honeycomb body dry or calcinate, and makes 
this ceramic honeycomb object fix this outer shell layer is adopted. 

[0013] Furthermore, the coat material used in order that this invention may form the outer shell layer in the 
ceramic honeycomb structure object like **** Having constituted so that a cordierite particle and/or ceramic 
fiber, and a colloid oxide might be included as a principal component If it considers as the description and is 
in such coat material Colloidal silica or a colloidal alumina is used for a colloid oxide, and it is made for it 
to be advantageously blended with it at a rate of 3 - 35 weight section by solid content conversion to the 100 
weight sections of a cordierite particle and/or ceramic fiber. 
[0014] 

[A concrete configuration and an operation] Although the ceramic honeycomb body which gives the 
ceramic honeycomb structure object according to this this invention in here is manufactured through each 
process of extrusion molding, desiccation, and baking using a cordierite system ceramic ingredient, usually 
As stated previously, the thin thing and the large-sized thing of thickness of a rib (septum) which divide a 
eel mutually Without also producing any defect, it is difficult to form an outer wall in one, and eel 
deformation of the periphery section and eel **** arise on the honeycomb body acquired, or the crack has 
arisen in the outer wall (peripheral face). As shown in drawing 1 and drawing ^ , namely, the honeycomb 
object 2 formed in one of extrusion molding using a cordierite system ceramic ingredient Although it has the 
through tube 6 of a large number surrounded by the septum 4, and the eel (6) mutually divided with the 
septum 4 in shaft orientations according to the application made into the purpose if it puts in another way so 
that the eel of predetermined magnitude may be given The septum 4 of the periphery section deformed, and 
eel ****** 8 has occurred, and the crack 10 has occurred in the outer wall. 

[001 5] By the way, although a wire mesh will be twisted around the periphery section, the three way 
catalytic converter and DPF using a ceramic honeycomb structure object will usually be stored in casing and 
it will be carried in an automobile If it is when the honeycomb object 2 which eel ****** 8 like **** and a 
crack 10 generated is used as a ceramic honeycomb structure object, the honeycomb object 2 is destroyed 
within casing in the compressive force by periphery grasping, and it becomes impossible to completely 
expect the operation as a catalytic converter or a filter. For this reason, although reinforcement is needed for 
the honeycomb object 2, even if it performs periphery reinforcement in the condition [ that eel defects and 
cracks, such as eel ****, have gone into the periphery section of the conventional cure 2 against **** 
reinforcement, i.e., a honeycomb object, ], the destruction at the time of hold into the above-mentioned 
casing comes to be caused by the part where the mechanical strength of the honeycomb object 2 is the 
weakest. It **, and in the honeycomb object 2 reinforced as mentioned above, although the rise on the 
strength is achieved by reinforcing materials, since it does not succeed in reinforcement, the periphery 
section comes to be destroyed in this eel ****** by eel ****** whose mechanical strength of the 
honeycomb object 2 is the weakest part. In short, in the condition that eel ****** exists, even if it performs 
the periphery reinforcement to the honeycomb object 2, effectiveness must have been discovered 
effectively. 

[0016] Although such a phenomenon is corresponding only to the honeycomb object 2 with eel ******, if 
rib thickness becomes thin, even if the mechanical strength (represented by periphery grasping on-the- 
strength slack AISO static reinforcement) does not have eel **** in the periphery section of the metaphor 
honeycomb object 2, it is very weak and periphery reinforcement is needed. Inevitably, if periphery 
reinforcement is carried out **(ing) and leaving the honeycomb outer wall section, since it will increase and 
the difference of rib thickness and outer wall thickness becomes large, the stress generated at the time of 
expansion by the exhaust gas temperature at the time of real use and the catalyst printing temperature in a 
catalyst support process and contraction will increase, and a crack will become easy to generate honeycomb 
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outer wall thickness (degradation of thermal shock resistance). Moreover, since there is little adhesion area 
between the reinforcement layers and honeycomb objects which are formed of coat material even if it carries 
out periphery reinforcement, with such an outer wall left, coat exfoliation is caused and it is inherent in the 
problem which cannot demonstrate the periphery reinforcement effectiveness advantageously. 
[0017] For this reason, if it is in this invention, the ceramic honeycomb body which does not have the outer 
wall section formed in one as a honeycomb object which gives a ceramic honeycomb structure object, i.e., 
the honeycomb body which has the concave formed by the septum with which it divides between eels in 
shaft orientations, is used. That is, as shown in drawin g 3 , the ceramic honeycomb body 14 which forms the 
concave 12 to which what is located in the maximum outside of the periphery section among the eels 6 of a 
large number mutually divided with the septum 4 prolonged in shaft orientations carries out opening outside, 
and extends in shaft orientations by not having a septum between the exteriors will be used, the honeycomb 
body 14 which has a concave according to such this invention carries out grinding of the periphery section 
of the honeycomb object 2 which has in one the peripheral wall produced by the conventional extrusion- 
molding technique described previously until eel **** is lost - or it can obtain easily by fabricating so that 
the periphery configuration shown in drawing.3 may be given etc., without forming the outer wall section at 
the time of extrusion molding. If an outer wall is not formed at the time of this extrusion molding, since 
balance adjustment of the extrusion speed at the time of shaping serves as only the comparatively uniform 
honeycomb section, it can control or prevent generating of eel **** in the periphery section from the place 
which can disregard the extrusion speed of the outer wall section from which the amount of supply of a raw 
material plastic matter differs at the time of shaping effectively. 

[0018] Thus, the ceramic honeycomb body 14 used in this invention By the grinding of the periphery 
section, or control of shaping actuation, from the place when eel ****** will not exist in the periphery 
section It becomes what does not have the weakest part of the mechanical strength of a honeycomb structure 
object, and, so, improvement in effective AISO static reinforcement can be aimed at by performing the 
below-mentioned periphery reinforcement to the honeycomb body 14 of such a condition. 
[001 9] And this invention is used as the ceramic honeycomb structure object by which was filled up by the 
periphery reinforcing materials of the periphery section represented by coat material in a concave 12 at least, 
and was made to form the outer shell layer of the predetermined thickness which gives an outside surface, 
with periphery reinforcement was carried out and which is made into the purpose to the ceramic honeycomb 
body 14 which has the concave prolonged in such shaft orientations in a peripheral face. Namely, as 
predetermined coat material is made to apply, with it is shown in drawin g_4 and drawing^ to the periphery 
section of the honeycomb body 14 shown in drawing 3 It is the thing is filled up with the inside of the 
concave 12 punctured in the periphery section at least, forms the outer wall section slack outer shell layer 
(coat layer) 16 which gives an outside surface, and it is made to serve as a predetermined dimension and 
cylindricity. By this Improvement in the effective AISO static reinforcement of the ceramic honeycomb 
structure object 1 8 acquired can be attained. 

[0020] Moreover, if it is in the ceramic honeycomb structure object 18 acquired by doing in this way, by 
forming the concave 12 in the periphery section of the honeycomb body 14, the adhesion area of the outer 
shell layer (coat layer) 16 and the honeycomb body 14 becomes large, and can also control or prevent 
effectively the exfoliation from the honeycomb body 14 of the outer shell layer 16. And from the place 
which does not have the honeycomb outer wall formed in one, the honeycomb body 14 is compared, when 
forming a reinforcement layer on the conventional honeycomb outer wall. Securing comparable mechanical 
strength, if it puts in another way in the thickness of the outer shell layer 16, outer wall thickness can be 
made thin. Being able to make small the difference of a honeycomb septum and outer wall thickness, it is 
mitigated by this and the thermal stress between an outer wall (outer shell layer 16) and the honeycomb 
body 14 serves as the honeycomb structure object 18 strong against a thermal shock by it. 
[0021] Furthermore, although the thermal expansion and heat shrink generally become larger than the 
honeycomb body 14 about the coat material of periphery reinforcing materials slack various kinds applied to 
this honeycomb body 14, the effectiveness that the septum 6 which forms the concave 12 of this honeycomb 
body 14, i.e., a eel, and the septum 4 with which it divides between six ease them is shown, and the stress 
generated in the outer wall (16) formed in such coat material is decreased. And according to these 
phenomena, it is filled up with the concave 12 of the honeycomb body 14 which has the concave 12 formed 
by the septum 4, and the honeycomb structure object 18 in which the outer shell layer 16 which gives an 
outside surface was formed can hold sufficient reinforcement to be carried in an automobile, and can 
demonstrate sufficient thermal shock resistance under high dependability under the operating environment. 
[0022] In addition, in the writing **** ceramic honeycomb structure object 18, generally, although the coat 
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layer slack outer shell layer 16 which constitutes the peripheral wall is formed from the inorganic binder 
which combines the aggregate and it Especially as the aggregate, a coefficient of thermal expansion is small, 
and the cordierite (baking powder) of the shape of a particle without change of the crystal phase by the heat 
history shall be used advantageously, and the outer shell layer 14 shall have the main crystal phase which 
consists of cordierite by it. The reason nil why cordierite is desirable as this aggregate is as follows. Namely, 
although thermal stress occurs to each part at the time of heating of a honeycomb structure object and 
cooling and it comes to concentrate such thermal stress on the interface of a honeycomb body and an outer 
shell layer When the time when the thermal expansion of an outer shell layer and a honeycomb body is the 
same serves as min and there is a differential thermal expansion of an outer shell layer and a honeycomb 
body, this thermal stress In order that it may be eased effectively and problems, such as generating of the 
crack in the outer shell layer (peripheral wall) according [ the one where the thermal expansion of an outer 
shell layer is smaller ] to such thermal stress, may reduce the thermal expansion of an outer shell layer for 
this reason Cordierite with a thermal expansion smaller effectively [ reducing the thermal expansion of the 
aggregate ] therefore than the matrix given with the inorganic big binder of thermal expansion may be 
advantageously used as the aggregate. By this Thermal expansion of an outer shell layer is made small, and 
can consider as the honeycomb structure object strong against thermal stress. 

[0023] In addition, although the cordierite used as this aggregate is generally baking powder which has the 
mean particle diameter of 50 micrometers or less, the thing and mean particle diameter of 15 micrometers or 
less will be advantageously used [ mixture with a thing 30 micrometers or more etc. ] for a thing with two 
steps of particle size distributions which consist of blends with a thing with mean particle diameter detailed 
especially, and a thing with comparatively coarse mean particle diameter, for example, mean particle 
diameter. Moreover, by replacing with such a cordierite particle and using as the aggregate, the ceramic 
fiber which consists of an amorphous mullite or an amorphous silica alumina as the part, generating of the 
crack of an outer shell layer is prevented advantageously, and there is an advantage to which you may make 
it contribute to control of the exfoliation etc. effectively. In addition, as this ceramic fiber, fiber length: 10- 
15micrometer and an about [ diametenof fiber2-3 micrometer ] thing will be used advantageously. 
[0024] Moreover, generally the matrix given with the inorganic binder which combines the aggregates, such 
as a writing **** cordierite particle and ceramic fiber, and forms an outer shell layer is an amorphous oxide 
matrix, and it is advantageously formed by using colloidal silica or a colloidal alumina as an inorganic 
binder.' In this invention, although it is also possible to use inorganic binders, such as well-known water 
glass and alumina cement, from the former, height and the improvement of the heat-resistant impact 
property of the honeycomb structure object 16 obtained can be advantageously attained for the heat-resistant 
property of the outer shell layer 16 as a peripheral wall formed in the periphery section of the honeycomb 
body 14 by using colloidal silica or a colloidal alumina as an inorganic binder especially. 
[0025] In addition, if it is when using the colloid oxide like this colloidal silica and colloidal alumina as an 
inorganic binder, as for such colloid oxide, it is desirable that you are made to blend at a rate of 3 - 35 
weight section by solid content conversion to the 100 weight sections of a cordierite particle and/or ceramic 
fiber, the reinforcement of an outer shell layer - securing - the aggregate - if it is because it is necessary to 
use it, being [ more than 3 weight sections ] comparatively alike at least, and setting and the operating rate 
increases too much, in order to make a cordierite particle and ceramic fiber fully fix - the heat characteristic 
of an outer shell layer - it is because the heat characteristic of the honeycomb structure object itself comes 
to get worse further. 

[0026] By the way, manufacture of the ceramic honeycomb structure object according to writing **** this 
invention is faced. Although the coat material which contains the above-mentioned cordierite particle and/or 
ceramic fiber, and a colloid oxide as a principal component will be used advantageously and the periphery 
wall slack outer shell layer of a honeycomb body will be formed in this coat material An assistant with still 
more proper viscosity controlling agents, such as an organic binder, etc. may be made to blend with such 
coat material in consideration of the workability of covering to the honeycomb body of that if needed. And 
although such coat material will be applied to the peripheral face of the **** honeycomb body 14 shown in 
drawin g 3 which has a concave according to this invention prepared separately in a peripheral face, it will be 
filled up with the concave 12 which exists in this peripheral face and the outer shell layer 16 of 
predetermined thickness will be formed Spreading to the peripheral face of the honeycomb body 14 of such 
coat material is faced. Various kinds of well-known applying methods will be adopted suitably, for example, 
a brushing method, a dipping method and the spray coating method that the viscosity of coat material is 
reduced and performs it, the coat method by casting, etc. will be adopted suitably. 

[0027] Subsequently, according to the class of use coat material, required desiccation actuation or baking 
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actuation is performed to the outer shell layer 16 as a peripheral wall formed in the peripheral face of the 
honeycomb body 14 in this way, and this outer shell layer 16 is made to be made to fix on the ceramic 
honeycomb body 14 by this. In addition, it is possible to calcinate the honeycomb body 14 to baking 
actuation and coincidence of this outer shell layer 16. 

[0028] The ceramic honeycomb structure object 18 according to this invention obtained in this way As 
shown in drawin g 4 and drawing 5 , the concave 12 of the shaft orientations prepared in the peripheral face 
of the ceramic honeycomb body 14 is filled up with coat material at least. While having the outer shell layer 
(coat layer) 16 as a peripheral wall which gives an outside surface and fully having the practical target 
reinforcement It excels also in thermal resistance or a heat-resistant impact property. Especially 
advantageously AISO static reinforcement is 3kg/cm2. Although thermal shock resistance is manufactured 
above as that in which 700 degrees C or more and the generating temperature of a crack have the property 
which is 800 degrees C or more and it may be advantageously used as catalyst support for emission gas 
purification etc. Moreover, also as DPF, a rotation accumulation type heat exchange object, etc. using a 
honeycomb structure object, it will be used suitably. 

[0029] . 
[Example] It is a place needless to say that this invention is not what also receives any constraint by the 
publication of such an example although some examples of this invention are shown below and this 
invention is clarified still more concretely. Moreover, it should be understood that it is what can add 
modification which becomes various based on this contractor's knowledge, correction, amelioration, etc. to 
this invention unless it deviates from the meaning of this invention besides the following examples besides 
the further above-mentioned concrete description. 

[0030] Example The plurality of the nature honeycomb object of cordierite with which it comes to fabricate 
a peripheral wall (rib thickness: 1 SOmicrometer, eel consistency:62 eel / cm2, outer-diameter 
dimension: 300mm, and overall-length:300mm) in one as a ceramic honeycomb body with which one trial is 
presented was prepared. In addition, these cordierite honeycomb object has the eel **** part (8) in the 
periphery section, as shown in drawingj. and drawing 2 . in addition, this honeycomb - eel ****** (8) in 
the inside of the body is inevitably produced from crushing by that self-weight, when the outer-diameter 
dimension of a honeycomb object becomes large with 300mm. Moreover, rib thickness: 150micrometer, the 
eel consistency 62 by which it comes to fabricate an outer wall in one : A eel / cm2, Outer-diameter 
dimension : The plurality of the nature honeycomb object of cordierite which has a eel **** part is used for 
the periphery section (3 10mm and overall-length:300mm). About each, grinding and the outer- 
diameter: 300mm honeycomb object (refer to drawin g 3 ) which removes and has a concave (12) in the 
periphery section were prepared for the eel **** part of the periphery section. 

[003 1] On the other hand, coat material was prepared in the presentation shown in the following table 2 
using the raw material which has the material property shown in the following table 1, added and kneaded 
water further, and prepared it as a thing of various kinds of presentations in the shape of a paste which can 
be applied to a ceramic honeycomb object. 
[0032] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/27/2005 



JP,05-269388,A [DETAILED DESCRIPTION] Page 7 of 1 6 

m i 







m) 












MgU 


Al2lh 


0IU2 








3 — 'J 3.-7 4 hfftM 


A 


on 




13.7 


35.5 


50.6 


0.1 


0.2 






B 


30 


— 


13.6 


35.5 


50.6 


0.1 


0.2 







C 


10 


— 


13. 7 


ob. 4 


o\J, X> 


n 1 


ft 9 






1 n 
1U 




^0. 1 


go.i 


32.8 


go.i 


go.i 


67.2 


t7 $ V 7 7 W*-*^ A 


10 


— 


^0. 1 


72 0 


28.0 


go. 1 


go.i 







10 


— 


£0.1 


48.0 


52.0 


go. 1 


go. 1 







A 


— 


30 


go. 1 


go.i 


78.0 


0.1 


22,0 





(7A * j< V h) 


B 


— 


100 


0.4 


73.2 


0.8 


25.4 


0.2 






C 




40 


go. 1 


go.i 


98.0 


go.i 


2.0 






D 




30 


go. 1 


99.0 


go. 1 


go. 1 


0.3 





* 1 U— y-®tfnS&MftVfflrK&Zffl%& 

*2 mitmm-^^mm. 



[0033] 
[Table 2] 
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[0034] Subsequently, after applying the paste of various kinds of coat material shown in Table 2 to the 
periphery section of the honeycomb object (those with an outer wall) which do not have a concave in said 
prepared periphery section, and the honeycomb object (with no outer wall) which have a concave, 
respectively, it be left in atmospheric air for 24 hours, desiccation of 2 hours be performed at the 
temperature of 90 more degrees C, and various kinds of nature honeycomb structure objects of cordierite 
which come to give the periphery coat made into the purpose be acquired. In addition, the thickness of the 
periphery coat layer formed by doing in this way was about about 0. 1-1 mm. And in order to know the 
property of various kinds of nature honeycomb structure objects of cordierite acquired by giving this 
periphery coat, various kinds of performance tests were carried out. Moreover, the performance test with the 
same said of the nature honeycomb structure object of cordierite with which it does not have a concave and 
a periphery coat is not carried out by which the periphery section (rib thickness: 150micrometer, eel 
consistency:62 eel / cm2, outer-diameter dimension:300mm, and overall-length: 3 00mm) was fabricated in 
one for the comparison was carried out collectively. And the obtained result was shown in the following 
table 3. 
[0035] 
[Table 3] 
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[0036] in addition, this table 3 - setting -- an AISO static strength test -- the end face of the upper and lower 
sides of a honeycomb structure object - thickness: -- it carried out by applying about 20mm aluminum 
plate, and wrapping and sealing a side face by the thickness:0.5mm urethane tube through about 0.5mm 
urethane sheet, putting into the pressurized container which filled water, raising a pressure gradually, and 
measuring a pressure when a noise of crack formation is made. In addition, the test sample offering number 
in this example was four pieces. 

[0037] Moreover, the thin metal rod struck the peripheral wall of a honeycomb structure object lightly, 
putting a spalling test into the electric furnace which put the acquired honeycomb structure object on the 
frame which covered with the wire gauze, and was held at 700 degrees C, and having made it heat, and 
having taken out outside the furnace after 1 passage of time, and observing an appearance visually. It held 
outside the furnace for 1 hour until a crack was not discovered by appearance observation at this time, and 
the honeycomb structure object got cold in ordinary temperature, when a tap tone was a metallic sound, you 
put into the electric furnace further set as 25 degrees C or temperature high 50 degrees C rather than 
whenever [ previous stoving temperature ], and it was made to heat, and this actuation was repeatedly 
carried out until the honeycomb structure object broke. Destruction was considered as the time of 
discovering a crack or a tap tone turning into dulness, and impact strength was displayed by the maximum 
temperature by which a honeycomb structure object is not destroyed. In addition, in this trial, when a crack 
was not discovered by the periphery coat section at the time of destruction of a honeycomb structure object, 
said temperature up heating actuation was repeated and carried out, and that crack discovery temperature 
was displayed as crack initiation temperature until the crack was discovered by the periphery coat section. In 
addition, the number of test sample offerings in this example is three pieces, and the average is shown. 
[0038] furthermore, peel strength - periphery coat side: lOmmx 10mm from each honeycomb structure 
object, and a honeycomb - the length -- the :30mm sample was started, the 30mmx3 Ommx 1 0mm metal 
plate was pasted up on the periphery coat side and a honeycomb side, and it was shown in the result of 
having measured tensile strength. And the vibration test wound the wire mesh around the periphery of each 
honeycomb structure object, performed canning which holds it in casing, they are acceleration: 20G and 
vibration frequency:200Hz, was performed on the conditions of 100 hours, investigated the existence of 
exfoliation of a periphery coat, and showed it by the result again. 

[0039] Cel ****** is in the periphery section, even if it gives a periphery coat to the honeycomb object 
which does not have the concave by which it comes to fabricate a peripheral wall in one, AISO static 
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reinforcement not only does not improve substantially, but the fall of honeycomb thermal shock 
reinforcement is large, and the effectiveness of giving a periphery coat is not seen at all, so that clearly from 
the above result. However, if it is in some which gave the periphery coat to the honeycomb object which has 
a concave on a periphery without eel ******, AISO static reinforcement is made to improve effectively, it is 
the periphery coat section, and except for what a crack generates previously, compared with the honeycomb 
structure object using the honeycomb object with which the fall of honeycomb thermal shock reinforcement 
does not have a concave, either, it is few, and the crack initiation temperature of periphery coat material is 
also high. It is because it cannot succeed in the improvement and cannot succeed in a substantial 
improvement of AISO static reinforcement, even if the eel ****** is the weakest part and the reason gives a 
coat to a periphery in the honeycomb structure object containing eel ******, although a honeycomb 
structure object is destroyed in the weakest part about AISO static reinforcement. On the other hand, the 
honeycomb object which has a concave can lose eel ****** effectively, and effective reinforcement is 
realized when a coat is given to the periphery section. 

[0040] Moreover, it is related to outer wall thickness and adhesion area that the fall of the honeycomb 
thermal shock reinforcement in the honeycomb structure object using the honeycomb object which does not 
have a concave and the crack initiation temperature of periphery coat material are low, from the place which 
gives a coat on the honeycomb section and the peripheral wall fabricated in one, the wall thickness of this 
peripheral wall increases and it is thought that it is for the tensile stress by the difference in contraction of a 
honeycomb object and a peripheral wall to increase. If it is in the honeycomb structure object acquired on 
the other hand using the honeycomb object which has a concave The stress by the peripheral wall which it 
comes to fabricate in one by a peripheral wall serving as only coat material From the place which is not 
what acts at all, the tensile stress of the peripheral wall formed by coat material comes to be absorbed as 
contraction stress by the honeycomb septum which forms a concave, and, for this reason, can control or 
mitigate the fall of honeycomb thermal shock reinforcement. Although the rise of AISO static reinforcement 
is considered when a periphery coat is given to the honeycomb object which such a phenomenon is 
fabricated by eel ****** not related in [ the peripheral wall which does not have eel ****** temporarily ] 
one, and does not have a concave The fall of honeycomb thermal shock reinforcement or crack initiation 
temperature still exists, and there are not a honeycomb structure object using the honeycomb object which 
does not have the concave by which the peripheral wall containing eel ****** was fabricated in one, and a 
substantial change. 

[0041] Moreover, coat exfoliation is not caused [ in / the peel strength of the periphery coat is high, and / a 
vibration test ] if it is in the honeycomb structure object which comes to give a periphery coat to the 
honeycomb object which has a concave, although the honeycomb structure object using the honeycomb 
object which does not have a concave in the result of peel strength and a vibration test has low peel strength 
and coat exfoliation is caused also in a vibration test. The honeycomb object with which this has a concave 
with regards to the touch area of a honeycomb object and coat material has a large touch area with coat 
material compared with the honeycomb object which does not have a concave, and it is because fixing 
between coat material and a honeycomb object so becomes good. 

[0042] It is clear to have the outstanding description which the honeycomb structure object which comes to 
fill up the concave of the peripheral face of a honeycomb object by coat material becomes the thing with 
high and AISO static reinforcement which also has high honeycomb thermal shock reinforcement compared 
with what carried out the coat to the honeycomb object which does not have a concave, and does not 
generate coat exfoliation at all, either from the above thing. In addition, since it is not realized as a product 
even if one of the properties of AISO static reinforcement and honeycomb thermal shock reinforcement 
deteriorate, The honeycomb structure object (honeycomb object) with which the periphery coat is not given 
As opposed to being that of which an AISO static strength property is bad, and does not consist as a product 
If it is in the honeycomb structure object according to this invention which has a concave in a peripheral 
face, was filled up with it by coat material, and formed the peripheral wall, he combines and has the good 
property about AISO static reinforcement and honeycomb thermal shock reinforcement, and it is understood 
that it is what can fully be real-used. 

[0043] example 2 in the presentation shown in following Table 4 - 7, it prepared using the raw material 
which has the material property shown in Table 1 of said example, and various kinds of coat material was 
adjusted in the shape of a paste which can be applied to the honeycomb object which adds and kneads water 
and is made into the purpose. Each coat material And rib thickness:76micrometer, and eel consistency:62 
eel / cm2, Outer-diameter dimension : You make it apply to the nature honeycomb object 12 of **** 
cordierite shown in drawing 3 which has a concave on a periphery (100mm and overall-length: 100mm). 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/27/2005 



JP,05-269388,A [DETAILED DESCRIPTION] 



Page 11 of 16 



And after leaving it in atmospheric air for 24 hours, desiccation of 2 hours was performed at the temperature 
of 90 more degrees C, and the nature honeycomb structure object of cordierite which gave the periphery 
coat made into the purpose was acquired. And the AISO static reinforcement of this periphery coat 
honeycomb structure object of the obtained various kinds, honeycomb thermal shock reinforcement, and the 
crack initiation temperature of the periphery coat section were measured, and that result was shown in the 
following table 8. 
[0044] 
[Table 4] 
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[0045] 
[Table 5] 
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[0046] 
[Table 6] 
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[Table 7] 
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[0048] 
[Table 8] 
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[0049] [ when water glass and alumina cement are used as an inorganic binder so that clearly from the result 
of this table ] If it is when the remarkable rise of AISO static reinforcement is accepted and colloidal silica 
and a colloidal alumina are used as an inorganic binder As an inorganic binder with which the very high 
value is acquired and honeycomb thermal shock reinforcement so also constitutes a periphery coat with 
AISO static reinforcement It is understood that the property of a honeycomb structure object of having given 
the periphery coat whose direction which used the colloid oxide like colloidal silica or a colloidal alumina is 
a final product rather than water glass or alumina cement is excellent. 

[0050] Moreover, although AISO static reinforcement will become high a little rather than cordierite if the 
silicic acid zirconium powder currently used from the former is used as the aggregate of coat material, it is 
admitted that cordierite is excellent in the improvement effect of honeycomb thermal shock reinforcement or 
the crack initiation temperature of coat material. It is thought that the inclination based on the class of such 
the aggregate used is because the thermal expansion of cordierite is lower than the thermal expansion of a 
silicic acid zirconium, moreover, since the inclination in AISO static reinforcement had the porosity of a 
silicic acid zirconium lower than the porosity of the cordierite used for this example and the inorganic 
binder acted effective in a silicic acid zirconium, it thinks — having — the porosity of cordierite — a silicic 
acid zirconium and until comparable ~ an equivalent value can be acquired if it is made low. If it puts in 
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another way, when the porosity of the ingredient used as the aggregate is high, the lower one of the porosity 
of the aggregate with which an inorganic binder invades into an aggregate particle, stops being able to act 
easily effective in association between particles, and is so used, especially a cordierite particle is desirable. 
[005 1] Furthermore, about the cordierite powder used as the aggregate of a periphery coat, rather than a 
particle (mean particle diameter of 10 micrometers), coarse grain (mean particle diameter of 30 
micrometers), or the thing that used only the middle particle (mean particle diameter of 20 micrometers), 
although both coarse grain and particle were mixed, it is admitted that the way can acquire a high value in 
AISO static reinforcement. Moreover, although AISO static reinforcement becomes high by increasing the 
amount of inorganic binders used as periphery coat material, the inclination for honeycomb thermal shock 
reinforcement to fall is accepted. Such a phenomenon becomes more precise [ the packing condition of a 
particle ] by using collectively the two or more aggregates with which particle size distributions differ, and 
when the effectiveness as a reinforcement wall of an outer shell layer increases, it appears. Moreover, the 
fall of the honeycomb thermal shock reinforcement by the increment in an inorganic binder Compared with 
the thermal expansion of the cordierite particle used as the aggregate, and a honeycomb body, the thermal 
expansion of the oxide matrix formed of desiccation of an inorganic binder is large. By a lot of inorganic 
binder addition Since the fixing force of the periphery section and the honeycomb section is reinforced, 
although AISO static reinforcement becomes strong, since the thermal stress of a honeycomb body and the 
periphery section increases, honeycomb thermal shock reinforcement comes to fall. 
[0052] Furthermore, even if it uses ceramic fiber in addition to cordierite powder and this ceramic fiber 
permutes the whole quantity of cordierite powder, or its part as the aggregate again, while honeycomb 
thermal shock reinforcement comparable as the coat material which used only cordierite powder, and AISO 
static reinforcement are obtained, the inclination which the crack initiation temperature of coat material 
becomes higher, and shows the outstanding property is accepted. 
[0053] 

[Effect of the Invention] The ceramic honeycomb structure object according to this invention so that clearly 
from the above explanation The concave is filled up with coat material using the ceramic honeycomb body 
which has the concave prolonged in shaft orientations in a peripheral face. Attaining effective reinforcement 
of a honeycomb structure object from the place in which the outer shell layer which forms an outside surface 
is prepared The fall of the honeycomb thermal shock reinforcement which prevents a fall [ honeycomb 
structure object in use / by exfoliation of the coat layer which is an outer shell layer ] on the strength, and is 
caused in the case of reinforcement of a honeycomb structure object can be made to control effectively. 
[0054] If it is in the ceramic honeycomb structure object according to this invention in short Exfoliation of 
the outer shell layer, generating of a crack, etc. are prevented effectively, the effective reinforcement being 
attained. Moreover, while making the thermal resistance improve, also being able to aim at effectively an 
improvement of the thermal shock resistance of a honeycomb structure object further and succeeding that it 
is easy in manufacture of such a characteristic honeycomb structure object A predetermined outer-diameter 
dimension and predetermined cylindricity may be made to realize advantageously, the dimensional accuracy 
will be effectively acquired in slight height, and it may be adapted in favor of exhaust gas catalyst 
equipment, an exhaust gas purge, etc. 

[0055] Moreover, the honeycomb structure object which gave the periphery coat used as a product can 
combine and have the outstanding AISO static reinforcement and honeycomb thermal shock reinforcement 
by using the aggregate and the inorganic binder according to this invention as coat material which gives the 
outer shell layer which forms the outside surface of such a honeycomb structure object. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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#A«&#, 

[B*B6] 998B-k5 5y^^r-f /T-flt, #&f|09 
A:M h*fctt#»H«>->U*-T^5^fc:T«li«sn 

S-fe:7 5 7^A-*^^it^Xgt, 

3D-r H«»ft*t**ri^fcUT*tr3-h»*JMl 
T^X^t, 

R3- h»£jft!E-ti 5 s y ^A^*A*#ronHBi:i 
#U Kt^5 7^A-*A*#<D»»B:S«Et« E 

y**&tt3n>f^7;vs^"C*o, flfrian— 

*f UlTRtf /Xttt 7 S y ^ 7 7<n-0 1 0 011 
1*Ufc&n*B**7E*©lr75y*AX*A«ii# 




(2) W5-2 6 9 3 8 8 

2 

tr, ■fe7$y*A-*A»jfiffO^«H*»d6'r**:» 

Mam l o 3 tHB3 n-f H*«<b«M«. 3 n-f 
i/U**fctt3n-f^;VT;U5^-C*0. ME3-^x 

hfif atf/xiit 75 y * 7 7-f i o os 

&tt*B*« 9 E«E©3- N«o 
CBWOlMBIttBW!] 
20 [0 0 0 1] 

Hfcffi£*] 1r93**AX*A«afl«tf 
*oB3ttfett«k:*ofca6O3-h»fc«0. *#tcir7 

5y^A-*A«je#*»*»Kii»u. *«:*flD«a 

[0 0 0 2] 

*««»BjhfcB»LT, BOTH 

a? fc, MHrcB£n«#K4>i«7L ^m?**:? 
^ irA=:*A«ja#ftfi*tr s*W3>n-^-*t 

tit, ^*A^*A«Bfttfa>J»«P«/hS<UT* 
M^0B<*r^ctSr«fc0, BKBJM)J>*&0ttttS 

[0 0 0 3] flt> ^<D<fc5fcir75y*Az:#A8t 

*0A=*jU^#©fl«*itlin«U«>*#!R«)affl*« 

40 ?t&\zte. An^AWBftffo-fe^OSJcftftlsU^ff 
*»<U AXrtA*i6#<DB?L*&B«>T, A^A 

[0 0 0 4] -7?, x-f-- K;wx>$>>*o>!iMfxtNfc 
ICfc^Tfc, i»o*vu>x>$;>*tH«^NO 

x, CO, HCO#fflOlMOtti:, 

fi^»*7^;u^- (dpf) K<fc*iMs£fTftv>, * 

fcNOx^l:liA^AiMSfflV^cE7cMMW 
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(3) 



»H¥5-2 6 9 3 8 8 



[0005] ti^T, ±E©<o*»#xa«i3iMfc»a 
wmmeuuyx&gtteo* -eofca&ic, * ens An 

#A*8&# <±ric?£#> o$tl/T»H«»i:, -WW: 
±a«Ao>9UKa»ttt^fcabK:. a»fcJ:*-fe;u©9tn*> 

HttK. «<0«»K:H:bT««W3liaE3WB<, An* A 2? 

C0006] ^5Ar*A«a#s*aftb 

#3 0 0mmSftK:fefc*4:, J%— #Wfcll£ 
JM"*C£*«B«£fc*0>T?*D, Sfc:Ar:;&A*K6# 
#*fc««aW*4:;i**&, ^<^)ffil! 

[0 0 0 7] **5tt«T, An*A*iBfl:©«»©B 40 
W&KT. #£BS 5 1-44 7 1 3 «£WCkJ:. 

zftizztis &rcnmms 0-4 8 8 5 8 

»*tt<D*VH«ai»^*S A^* A«ia#0^«Bff «c» 
VtZZttfifRZMzZtl* JSfcJMMBS 3- 1 3 3 8 6 

56-12904 2n'&n\Z&KX* 2x&fc<Dft 



IHBUPH6 3- 1 4 4 8 3 6^«tr*5V>Ttt, A=*A 

[0008] uft»i/tt#s&. dne>o*<oA-*A«jg 
WfibTV>*©-e*D, JEfcli. ai«#:tf*iWfcflJA 

So 

[0 0 0 9] 
[0 0 10] 

MUVT* m^fttzmtt&WM&Wf&ls'C^ttJSy 

J3SBCD'>&< 4:*>Gfl»£a*bT»»ffi*#J8T**« 
^t&^A^-k^a^^A-*A«it*S:> -*-<Z>Hli4: 

-rs*><D-e&s. 

[0 0 11] W5t75y^/U JjAflKSflefcl 

ttttWfc*Vim»JB*K:fip«UTVi*. ** 

-4L/TH ^spJfctt, #IIRa>A5>f hXKMMIR© 

s^u*— y^s^fcTiBjaian**©**, ffit^ns^ 

fbt, £©,fc5fc*lriM>-k^$y?A3: * 
AHRSfftt. — ^<D7-rVX^r>fy^aR^3 
Kg/cm 2 JK±TN&0. X*®tt»fftttt#<7 0 0*C 
5KC^7y^©«^MK*8 0 ot:«±T 

[0012] ^fe, *<©sn*«F«€*-rs 
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5 

-fifa \zmzf% Wm*&f& LTV> £ ir y £ a - # A* 
ft&iptil-rzjimt, (b) n-itx.?^ b&TRZS/ 

tt*iftm±7$y?/\~*2**fr<DftmmzmrtL. m 
^7s.y2;\-*K*w<Dftmm\zft&T*wmttm 

7*y?/\~*&*#<Dnmm\zmfcznfcft&m&& 

-x&mz^miz&ttnt&'Stszt&wmt-rzm 

[ooi3] zz\z. *&mt. tmvwz-tv^y? 
;\-#jLffimmz$>tf2>9ii&m *Mfc?z>ti#> \zm^z 

Xttt7^y^7r< A— col 0 OSSSBIcafrbT, Q 

£<hft*. 
[0 0 14] 

OTf**#, flcfcifi^fc^te, tM«Sfctt»SU 

to&h±v2i*:z>zLt.i3i<* ft^-frmzfem-* z. 
j: ii«4TH*fts**©jtiML6, &m*tntf 

VZgL4\ZX#K\ZftW*>n/t±)V (6) fctt^lSlfcWb 
[0 0 15] i:u5t, 1r^y*A:i#A*lifift:€JS 

#-fe;UcfcnsB8^7^^ i o©«ti/fcA^A*2 



(4) !f#§f!¥5-2 6 9 3 8 8 

T©fWBtt£<W*U#ft<ft*. A-*A 
* 2 ft ffl£*<oai€rffl»»«, o 

*0A-*Aff2<z)^»^;Ucfcn^coir;^lffi^^ 

mvrz*-i'>i/ft^<D%L®ft\z&vz>%tm\t, a-* 
a#2 <o««3»*^-#wv^«ttTrajB*n«<fc5 left 

rMUT. Ji^c0ct"5tCffi^n^:Ar:^A 
^HetlTV^t)©©, AZi^7A^2 05«|tt!fi^-# 

avi«Bfe**-fe;p<fcti«Ktt, tt3&a*ftsnTv>ft^ 

t>* »*tt^fc«S*n»ft^©T*3. 
[0 0 16] z.<D&oW%mt, feJWAfttf 
*A#2lCO**S-r<5Jli:-C*-S^ Ur/APflKft 

a? ^f^y^»ttS$n§) H*.A=;*lA{t2 0> 

&S&ft&<D'?&«« lit, ;u*A««&ai/& 
»JUi4Nrr«&. A=*A*M»«itin 

ft) . *cD*5ft*«*abfc**^««nfc*b 

Tt>, n-httlrioT^^nsaajl^A-^Afl: 

tu ^»*sMs*«**afc»»r*2ifc*«m*ftViw« 

[0 0 17] Z.0)ft&. *5893fc*t>Ttt, 
AZ^AiM^ASA-^A^tlt, — 
dcSnfcn*«&*bftVi-fe^5y^Ar:*A*flc. ^ 

40 ©tft % ^»i:©ra©HS«rWLft^ili!:ir<fcoT, ^SP 
lCBlnUT»l*ia!IK:Ktf*ia»l 2€»ftl/W«t9 

co*3ft*»wfcfl63iajpi**r*A=i*A* 

*n-5^«K«--<*:W(C*-r«A=*A#2(D^«ffl5S 

ir ;p<fc na<*s < ft a * TWfflira c t tc o r, * ^ « 
#taj«»«fk:^a!«&»jsR'rsji^ft<, 03 ic^n 

50 rajSfcbftW-fttf, «*«r»cH»^±0«]|!&a*tRftS^ 
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(5) 

7 

[0 0 18] Z.<D£5\Z. #JH8lC*V»-C«V»6n*-fe 
9 5 y 1 4 B, *H*©^*J*»»fP 

[0 0 1 9] ^lt> *»9itt* *<D3:5l3MXft\zm 
Zfi%\Bm*ftmm\zm^Z±7*y2/\~*&*frl 4 

HI'S, 03 l:^$n5A-*A*#l 4<D^IH5 ^ 
KfcTbT* »jta)3-h»*affl*bae). Enr04&tf 

mm (3 — NJB) 16$MIT, Bfr«CD*W^8;2fctf 

[0 0 2 0] £<D<fc5fcbT#£n£-tr^5-/^ 

Mg&KlDaffll 2^^t^tlTV^Ci:{r<fc'S)T, 9Yf&m SO 
(3- h«) 1 6 tA-*AWl 4 £©»*H?8ttt]£ 
<&0, ttf&m 1 6©A^A*Hd 4^£<£>iil8lt>2& 
*»^»«I7!rSttlfijfcU»S©T?**. b*>t>> A~# 
A*#l 4^-#:«JC^^nAcAz:^A^ : Sr^L,T 
^(0A-^A^g±{:«»l*f 
fifc-TS^KitbT, H«*<B**MK&a^b:^ 

:n(:i;ot^I (^SI16) £A~ 

# a## 1 4 tcomnmfejinmkzn* mrnmzm* 40 
[0021] *^*a— #a##i 4\zmmz 

SA-^A**1 4 (ODDS 1 2&»*"r*Hfi, 

*£a*U ^(££5&3-h>f*KT^J*£n£*1^ (1 
6) ^^±i-^J^^JS:^^$i±T^S<0T&^> o <eb 
T> cne©9l*fc«l:oT, BH4- < C^Sn*IH»l 
2 t^A^A**l 4 2^«U 50 




4*BB a P5-2 6 9 3 8 8 

ffl^#A^>^ia^ 1 6 s^ifcAz* j*mm# 1 8 

[0 0 2 2] 7^<oft#ir^:y^A~;*jA#fS 

v>eru ^-nsc^oT^®^ 1 4«, 3— ^x^<ha> 

©3fc8&^*Jia>J»BRR&ftT*-e:*«:»lw, HUMS©* 
€rfc*S«AW >^fcT**.Stl*v h U y 27, J; 0 *>> 

fflif»sn»* enactor, ^*»<oj»»»*«/ha < $ 

[0 0 2 3] fc*5> ^5t»tl/TffiV^Wa-^ 
X7^f htt, — 5 0 MmOTO^i^ftS 

1 5 Mm£TF©fcO 3 0 MmJEU:a>t>£><h 

»<hbT, ^-cz>J:5&3-v>x^-r 

Jt^tu *CD«(B#©ffll«Ka*Wfc**-&bJ6#<5*iJ 
fflJBIS: 10-1 5 Mm, tttfeS: 2-3Mm®ScDfe 
[0 0 2 4] ^<<0*D#3— 3?x^>f hST^il 

tS«/.W >yiCT«6 h U y ^Xft -» 
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9 

\z. ?a^?fri'V*%L<\*aniy)l7)l*1-&m 
®;U >ytl,Tm^Z>z.t\z&r), a-*a##14 

[0 0 2 5] &*3, ^3D^^>'J^^n>f^ 

-Ol 0 0MMHC*tbT, B»»JWT3-3 511 
g&^SH^-CSB'&i* b & S £ <h*^£ L/ V>« nSlO 

h winter t *3L&ft t b *r*t? 3 - h $i&mm \zm ^ 

a*, »KK*i;TiB'&'iiru«)6n#«t>o-cr*s. -eb 
o oflJdftiiBHic^rrsB 3 K^£n**a#A— # a# 

81 1 2**»IT. ffi£JP£(D*VSBJil 6OTBJ5SSn* 

[0 0 2 7] ZKDcfcSK:, A-^At# 14 0) 

-fe ^ y& 1 4 fc@»ii:ba& £nS£5K: 
[0 0 2 8] ^<I/Tf§^n^««^7ay^ 




6) ^5-2 6 9 3 8 8 

20 

t7^7^AZM**l 4©^HffiiCK»fc(ft»lRl© 
CDift 1 2 £3- h#fcT*l>fc< £t>?5*bT, 
^*Sfl>»fifcbT<D*MSJB (n-KJI) 16^t5 

g/cm i jeu:, »«!w«t3jt7 o ox:a±, **** 

Q38£fiffi#8 0 0t;J^±^&£1$tt£WT£fc<&£b 

10 a#:*tbTW*UCfflV^n#St>OT*S^ £)fcA 
~# A«iB«« A WDPF ^lsH6»J»ia»S5«l#*i 

[0 0 2 9] 

[0 0 3 0] ^JSfl! 1 

B»i:«t5t75y^Az*A*#tl^ 

$ : 1 5 0 /im, -feJUBft : 6 2 -feJV/ c m 2 % *f>&7f 

ft : 3 0 0mm, ^* : 3 0 Oram®, #» 

30 (8) &4TLTV><5. &43, CCDA— #A#*K:*5tt£ 
■fe^naB (8) A^A^iW3 0 0m 
m«h;*:i*<&*£ *<D&mz£%mtlftt>. 

!&j&&\z±cz>%<Dx&z>. titt. 9vm&-fcmzf&m 

^tlTte*, U :/JP3 : 1 5 0 /im, -feJl^S 6 2 : ir 
)\s/cm 2 , fl^^fft : 3 1 0mm, *S : 3 0 0mm 

o-t^J;n«»*WM, &5feb, n««fcon* (12) 
*#-r«^g : 3 0 0mmOA-*A# (0 3 #JRD £ 
40 tfMffbfco 

[0 0 3 1] 3- htm, TIE^itc^snstt 
feVi-CgW'&b, Htr*^linATJg^b, t7^y^Ar 
t>cotbT, liSbrco 

[0 0 3 2] 

»1] 
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(7) ^5-2 6 93 8 8 

11 12 

m i 







(x/m) 










(W ■ 


MgO 


Al,0 a 


SiOi 


CaO 


Na 2 0 


ZrO, 


3-5>*7-f VMM 


A 


20 


_ 


13.7 


35.5 


50.6 


0.1 


0.2 


— 




B 


30 


— 


13.6 


35.5 


50.6 


0. 1 


0.2 






C 


10 




13.7 


35.4 


50.5 


0.1 


0.2 






10 




£0.1 


£0.1 


32.8 


£0.1 


£0.1 


67.2 




10 


— 


£0.1 


7Z0 


28.0 


£0.1 


£0.1 






10 


— 


£0.1 


48.0 


SZ 0 


£0.1 


£0.1 






A 




30 


£0.1 


£0.1 


78.0 


0.1 


22.0 






B 




100 


0.4 


73.2 


0.8 


25.4 


0.2 






C 




40 


£0.1 


£0.1 


98.0 


£0.1 


2.0 






D 




30 


£0.1 


99.0 


£0.1 


£0.1 


0.3 





*2 mt<mm-i-±zM7m. 



[0 0 3 3] CS2] 
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13 



(8) 



<8Hj¥5-2 6 9 3 8 8 



14 



No. 








A 


R 


c 


i 
i 


1 0 0 


2 0 






2 


1 0 0 




2 0 




3 


t 0 0 






2 0 


4 


1 0 0 






1 0 


5 


1 0 0 






3 5 



[0 0 3 4] &V>T, imBiPMUfcAMfSlciHIMtiDa:^ 

(»BfcL) 0*MS&, -e-n-^n* ^2^^n^«- 



U : 1 5 0 /xm, iziMftK : 6 2Wcm : , 

30 jtS^Sc : 3 0 0 mm* ±fi : 3 0 OmmO^i^- 

[0 0 3 5] 
«3] 
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15 



(9) 



16 



5-269388 





3- h 


(Kg/cm 2 ) 




7-7 -j 9 
OC) 


turn 


(Kg/cm 1 ) 


3- (JtttE) 





6. 0 


8 5 0 











I 


8. 8 


£3 5 0 


£ 3 0 0 




I. 9 




2 


8. 5 


£3 5 0 


£ 3 0 0 


MM!**) 


I. 7 




3 


10.2 


7 0 0 


8 0 0 




2. 0 




4 


9. 8 


7 5 0 


8 5 0 


swt*ro 


1 . 7 




5 


11.5 


6 0 0 


7 0 0 




3. 5 




I 


3 0. 7 


4 0 0 


3 2 5 




6. 2 




2 


2 7.6 


4 0 0 


3 5 0 




6. 0 




3 


3 8.4 


7 2 5 


8 5 0 




6. 5 




4 


3 6. 7 


8 0 0 


9 0 0 




5. 0 




5 


4 0. 0 


6 5 0 


8 0 0 




8. 3 



[0 0 3 6] fc*5. *>#>&83IC&V*T. 7-fVX#r 

£:#?JG. 5mm(OV^>v— hSrrfrbT* #J2 Ora 
m(DT;!/^~^A«£^-C\ £fc«ffi*JP$:0. 5m 

tt^mzxnx. e*&#*k:±w\ 
[0037] &tt* »««KMtt. #e>n^A^*A« 

/\~%&m&ft&i%mzft&z&-vmMz 1 mm 
»»i/T, 3E«c5t^^iaSctDt>2 s^^^^s ot: 

mvrco mm** z^v ?*&M&zt>\ jT#a«»#fc 



[0 0 3 8] <* SKI, MfKttfttt. ^n^n^Ar:^A 
: 1 Ommx 1 Omm, A-A 
: 3 OmmOlt^f^OffiU^fT^Vi, -€-<7>^ 
^n— hffiRW\~%l±W\Z3 Ommx 3 Ommx l 0 

OG, IM:2 0 0HzT, 1 0 0«fK<D*fr7fff^ 
[0 0 3 9] &±<Dttmfre>W*>frt£&*>\Z* 

»-c»tsn*^ -fe^cfcnaj&^jKAzi^ASijs* 
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17 

[0 0 4 0] IHl»^WL^^A-*A#:^fflV^ 
A-*A«ji#l;:*3tt5, A-*A&«£3aK<*>ffiT» 

A-* A»«»5Sai<Z>fiT^aiffl7IrSi««*r« £ 
fc<, (Etc, ir^,fcnW£*Ufc^*«B#. 

**^nTia»&*bft:^A=* A#i;ftH3- h£*s 
[0 0 4 1] IW«aSi«I&K»OilS*('^Vi 




(10) W5-2 6 9 3 8 8 

18 

<, ^n^c, n-hatA-^Aftto^it^ 
[0042] Bi±0>z£a>s% a— ft iKWotvmm&w 

btffccfcoT^&UTfcSArirt A»j§#fcL 

(A-*A» te, 7^VX^f>fy^^tt^I 

«K&»*Ufc*«9Blwffi5A-*A«ja«:|r»t>T 
tt, 7^VX^f>fy^afi^ AZ/iAWIWttIK 

[0 0 4 3] £K0« 2 

*UT**«lATill»U lWtt§A^A«c|:it 

fco fit, h»£U:/»3 : 7 6 Mm, ir 

JMUE : 6 2-fe;P/cm 2 , : 1 0 0mm, ± 

I: 10 0mmCD^JC(H]»«:^rT^S3{C^$n^$n 

0 < CCDMafT2ff?W<7)^ai&fT^^, IttiT^Ha 

[0 044] 
[»4] 
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(11) 6 9 3 8 8 

19 20 

m 4 



=1- htt 

No. 


(MSB) 




A 


B 


C 


D 


1 


1 0 0 


2 0 








2 


1 0 0 




2 0 






3 


1 0 0 






2 0 




6 


1 0 0 








2 0 



[0 0 4 5] 1^5] 

m 5 



No. 






A 


B 


C 


D 


7 


1 0 0 


2 0 








8 


1 0 0 




2 0 






9 


1 0 0 






2 0 




1 0 


1 0 0 








2 0 



CO 0 4 6] 

me] 
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(12) §B8 3 l £ 5-26 9 3 88 

21 22 
^ 6 [0047] 

[567] 



No. 




c 


B 


C 


1 1 


1 0 0 


— 


2 0 


1 2 


— 


1 0 0 


2 0 


1 3 


5 0 


5 0 


2 0 


1 4 


5 0 


5 0 


2 


1 5 


5 0 


5 0 


5 


1 6 


5 0 


5 0 


3 5 


1 7 


5 0 


5 0 


5 0 



10 



30 



—574— 




(13) 4*88^5-2 6 9 3 8 8 

23 24 

m 7 



3- htt 

No. 


(MSP) 




c 


A 


B 


1 8 


8 0 


2 0 


— 


2 0 


1 9 


8 0 




2 0 


2 0 


2 0 


2 0 


8 0 




2 0 


2 1 


2 0 




8 0 


2 0 


2 2 




1 0 0 




2 0 


2 3 






1 0 0 


2 0 



[0 04 8] «8] 
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25 



(14) 

m 8 



»H?5-2 6 9 3 8 8 



26 



No. 


5£JX (Kg/cm 2 ) 


CC) 


urn co 


3— Ma L 


SI. 0 


9 2 5 




1 


7. 0 


£ 6 0 0 


^600 


2 


6 . 7 


^ 6 0 0 


^600 


3 


7. 8 


8 5 0 


9 5 0 


5 


7. 0 


8 7 5 


9 5 0 


7 


7. 4 


< 6 0 0 


^600 


ft 


6 8 


i 6 0 0 


^600 


9 


8 . 4 


6 5 0 


7 0 0 


1 0 


7. 2 


6 7 5 


7 0 0 


t i 
i i 


7. 6 


8 5 0 


9 5 0 


1 2 


7 8 


8 5 0 


9 5 0 


I 3 


9. 5 


8 5 0 


9 5 0 


1 4 


3. 2 


9 2 5 


110 0 


1 5 


4 . 3 


9 2 5 


110 0 


1 6 


1 0. 0 


8 5 0 


9 5 0 


I 7 


1 2. 0 


7 5 0 


8 0 0 


1 8 


7. 9 


8 5 0 


10 0 0 


i g 


7. 8 


8 2 5 


10 0 0 


2 0 


7. 8 


8 5 0 


9 5 0 


2 1 


8. 0 


8 5 0 


10 0 0 


2 2 


7. 8 


8 2 5 


9 5 0 


2 3 


8. 0 


8 5 0 


10 0 0 



[0049] frfr%m<Di&%fr<oWZfrfr£o\z, mm 

[0 0 5 0] £fc* 3-h#CD#tf£LTte, 



tfitttft^wzmxis. & : ?W(Dm<&izmmzftmis 
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27 

[0 0 5 1] SSfc* ^a-h(Df«tbtffiffi$n 

Mm) XtefiS (TOSfi3 0wm) , rtW**©* 
ffl^S^ W5*HP«2 0Mm) tf>*£ffi/8L< 

[0 0 5 2] JEfcSfc. #«tbT> 3-yi7-f h» 
^O-S^Sftl/feOLTt), 3— $>x^-f M»*G>* . 

[0 0 5 3] 

St^Mffi^-rSir^ay^An^A**^^, * 
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